
From: Bachman, Brenda
To: Anderson-Carnahan, Linda
Subject: FW: Discovery Bay Study message responding to Tom Madsen
Date: Monday, April 03, 2017 12:39:03 PM
Attachments: WA F13AP00220 Snow Creek sediment Toxicity Report 2013-40 - Copy (1).pdf

20170302 Madsen Response.pdf

Linda,
I’d like to talk about the email below from Tom Madsen.  He has a copy of our draft plan and the
flow chart that clearly does not include sediment testing or information that would be a follow-up to
the attached toxicity test results completed under the Nationwide permit as he alludes to in his
email.   
 
Thanks, Brenda
 

From: Shephard, Burt 
Sent: Friday, March 31, 2017 1:30 PM
To: Bachman, Brenda <bachman.brenda@epa.gov>
Subject: FW: Discovery Bay Study message responding to Tom Madsen
 
 
 
Best regards,

Burt Shephard
Risk Evaluation Unit
Office of Environmental Review and Assessment (OERA-095)
U.S. Environmental Protection Agency, Region 10
1200 6th Avenue
Seattle, WA  98101

Telephone:  (206) 553-6359
Fax:  (206) 553-0119

e-mail:  Shephard.Burt@epa.gov

"Facts are stubborn things, but statistics are more pliable"
               - Mark Twain
 

From: Shephard, Burt 
Sent: Thursday, March 30, 2017 4:48 PM
To: 'Tom Madsen' <tommadsen15@gmail.com>
Subject: RE: Discovery Bay Study
 
Tom,
 

mailto:bachman.brenda@epa.gov
mailto:Anderson-Carnahan.Linda@epa.gov
mailto:bachman.brenda@epa.gov
mailto:Shephard.Burt@epa.gov
mailto:tommadsen15@gmail.com
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ACRONYMS AND ABBREVIATIONS 
AFDW: Ash-free dry weight 


ANOVA analysis of variance 


ARI:  Analytical Resources, Inc., Tukwila, WA 


cm: Centimeter 


CSL:  Cleanup Screening Level 


°C: Degrees Celsius 


DMMP Dredge Material Management Program 


EC50: Effective Concentration that results in a 50% reduction in a sub-lethal endpoint  


g: Grams 


LC50: Lethal Concentration that results in a 50% reduction in survival 


L: Liter 


µm: Micrometer 


mg: Milligram 


mg/L: Milligrams per liter 


mL:  Milliliter 


mm: Millimeter 


NELAP: National Environmental Laboratory Accreditation Program 


NOEC: No Observed Effect Concentration 


ppt: parts per thousand 


PSEP: Puget Sound Estuary Protocols (PSEP 1995) 


SCO:  Sediment Cleanup Objective 


SCUM Sediment Cleanup User’s Manual 


SMS: Sediment Management Standards 


SOP: Standard Operating Procedure 


SMARM: Sediment Management Annual Review Meeting 


UIA: Un-ionized ammonia 


USACE: United States Army Corps of Engineers 


USEPA: United States Environmental Protection Agency 


WA: Washington State 


WAC:  Washington Administrative Code 


WDOE: Washington (State) Department of Ecology 
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All testing reported herein was performed consistent with our laboratory’s quality assurance program.  
All results are intended to be considered in their entirety, and Ramboll Environ is not responsible for use 
of less than the complete report.  The test results summarized in this report apply only to the sample(s) 
evaluated. 


 


 


 


  


Brian Hester  


Laboratory Director 


 


           Brian Hester
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1  INTRODUCTION 


Ramboll Environ conducted toxicity testing with sediment samples collected by Gravity Consulting. The 
results of the biological testing are contained in this report. 


2 METHODS 


All tests were conducted using Puget Sound Estuary Program guidelines (PSEP 1995). Sediment toxicity 
was evaluated using one standard PSEP bioassays: the benthic larval development test with bivalves.  
Where applicable, testing criteria was also applied from Dredge Material Management Program 
(DMMP)/Sediment Management Standards (SMS) clarification papers and the Sediment Cleanup User’s 
Manual (SCUM II; Ecology 2015). Biological analysis with reference sediments was performed 
concurrently with the test sediment evaluations.     


 Sample Collection and Identification 


Three test sediment samples were collected on August 3, 2016 and were received on August 5, 2016. 
Custody seals located on the cooler was received intact. Temperatures of the samples were within the 
recommended temperature range of 0 – 6 ºC upon receipt. Samples were stored in a walk-in cold room 
at 4 ± 2 ºC in the dark. Test sediment was not sieved prior to testing. All tests were conducted within 
the eight-week (56 days) sediment holding time. The table below summarizes the samples evaluated in 
this testing program. All project samples were compared to the reference “REF-01” for the purposes of 
evaluating the sediment under the sediment management standards. 


Table 2-1. Sample and Reference Grain Size Comparison 


Sample Abbreviation Treatment Compared To: 


SC-080316-REF-01 REF-01  


SC-080316-CO5 CO5 REF-01 


SC-080316-C2Z C2Z REF-01 


 


 Organism Receipt 


Pacific oyster (Crassostrea gigas) broodstock were collected by Ramboll Environ personnel and were 
held in filtered seawater at 16°C prior to spawning.  


 Seawater for Bioassay Testing 


Seawater used in this study, including the flow-through studies, came from the northern Hood Canal at 
Port Gamble, Washington. This seawater source has been used successfully on similar bioassay testing 
programs by the contracting team. Extensive testing on a variety of test species has shown that there 
is no significant potential for toxicity or bioaccumulation from this water supply. Acceptable survival of 
organisms in control sediment has been achieved consistently in previous dredge material testing 
conducted by the laboratory. Chemical analyses of this water source resulted in no significant 
contaminants of concern or bioaccumulation potential. 
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 Bivalve Larval Developmental Bioassay  


Test sediment was evaluated using the larval benthic toxicity test with the Pacific oyster, Crassostrea. 
gigas. The oyster larval test was initiated on August 28, 2016. The control and reference sediment were 
tested with the test treatments. To prepare the test exposures, 18 g (±1 g) of test sediment was placed 
in clean, acid and solvent-rinsed 1-L glass jars, which were then filled to 900 mL with 0.45-µm filtered 
seawater. Six replicate chambers were prepared for the test treatment, reference sediment, and the 
control treatment. Five of the replicates were used to evaluate the test; the sixth replicate was used as 
a water quality surrogate. Each chamber was shaken for 10 seconds and then placed in predetermined 
randomly-assigned positions in a water bath at 20°C.   


To collect gametes for each test, adult oysters were placed in clean seawater and acclimated at 20°C 
for approximately 20 minutes. The water bath temperature was then increased over a period of 15 
minutes to 25°C. Oysters were held at 25°C and monitored for spawning individuals. Spawning females 
and males were removed from the water bath and placed in individual containers with seawater. These 
individuals were allowed to spawn until sufficient gametes were available to initiate the test. After the 
spawning period, eggs were transferred to fresh seawater and filtered through a 0.5 mm Nitex® mesh 
screen to remove large debris, feces, and excess gonadal matter. A composite was made of the sperm 
and diluted with fresh seawater. The fertilization process was initiated by adding sperm to the isolated 
egg containers. Egg-sperm solutions were periodically homogenized with a perforated plunger during 
the fertilization process and sub-samples observed under the microscope for egg and sperm viability. 
Approximately one to one and a half hours after fertilization, embryo solutions were checked for 
fertilization rate. Only those embryo stocks with >90% fertilization were used to initiate the tests. 
Embryo solutions were rinsed free of excess sperm and then combined to create one embryo stock 
solution. Density of the embryo stock solution was determined by counting the number of embryos in a 
subsample of homogenized stock solution. This was used to determine the volume of embryo stock 
solution to deliver approximately 27,000 embryos to each test chamber. 


Dissolved oxygen, temperature, pH, and salinity were monitored in water quality surrogates to prevent 
loss or transfer of larvae by adhesion to water-quality probes. Ammonia and sulfides in the overlying 
water were measured on Day 0 and Day 2 (test termination). Total ammonia as nitrogen was monitored 
using an Orion meter fitted with an ammonia ion-specific probe. Total sulfides as S-2 were monitored 
using a HACH DR/2800V Spectrophotometer. Target test parameters were as follows: 


Dissolved Oxygen: ≥4.6 mg/L 


pH:   No Control Limits 


Temperature:  20 ± 1°C                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            


Salinity:  28 ± 1ppt 


The development test was conducted as a static test without aeration. The protocol calls for test 
termination when 95% of the embryos in the control have reached the prodissoconch I stage 
(approximately 48-60 hours). At termination, the overlying seawater was decanted into a clean 1-L jar 
and mixed with a perforated plunger. From this container, a 10 mL subsample was transferred to a 
scintillation vial and preserved in 5% buffered formalin. Larvae were subsequently stained with a dilute 
solution of Rose Bengal in 70% alcohol to help visualization of larvae. The number of normal and 
abnormal larvae was enumerated on an inverted microscope. Normal larvae included all D-shaped 
prodissoconch I stage larvae. Abnormal larvae included abnormally shaped prodissoconch I larvae and 
all early stage larvae.  
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A water-only reference-toxicant test was conducted concurrently with the sediment tests using 
ammonium chloride. The ammonium chloride reference-toxicant test was used to ensure animals used 
in the test were healthy and of similar sensitivity to prior tests. This test also provided information on 
the sensitivity to ammonia concentrations that would possibly be present in the sediments.   


 Data Analysis and QA/QC 


All water quality and endpoint data were entered into Excel spreadsheets. Water quality parameters 
were summarized by calculating the mean, minimum, and maximum values for each test treatment. 
Endpoint data were calculated for each replicate and the mean values and standard deviations were 
determined for each test treatment.   


All hand-entered data was reviewed for data entry errors, which were corrected prior to summary 
calculations. A minimum of 10% of all calculations and data sorting were reviewed for errors. Review 
counts were conducted on any apparent outliers.  


For the larval test, the normalized combined mortality and abnormality endpoint was used to evaluate 
the test sediment. This was based on the number of normal larvae in each treatment and reference 
sample divided by the mean number of normal larvae in the control replicates, as defined in the SCUM 
II guidance document (Ecology 2015). 


Experiment-wide survival, growth, and development data were analyzed using one-way analysis of 
variance (ANOVA). When ANOVA showed a significant difference, multiple comparison t-tests then 
compared survival in each of the control and test sediments against survival in the reference sediments. 
Prior to analyses, normality and homogeneity of variance was assessed. When necessary to satisfy these 
assumptions, proportional survival data were arcsine square-root transformed. Solid-phase analyses 
were performed with GraphPad Prism, Version 4.02. Statistical analyses of all suspended particulate-
phase and reference toxicant data were performed using CETIS Comprehensive Toxicity Data Analysis 
and Database Software version 1.8.7.16. Comparisons between the lab control and each test 
concentration were performed following recommended USEPA decision matrices (USEPA 2002).  
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3 RESULTS 


The results of the sediment testing, including a summary of test results and water quality observations 
are presented in this section. Data for each of the replicates, as well as laboratory bench sheets are 
provided in Appendix A, statistical analyses are provided in Appendix B, and chain-of-custody 
documentation in Appendix C. 


 Bivalve Larval Development Bioassay 


The larval development test with C. gigas was validated by 94.7% normalized combined normal 
survivorship, defined as the mean number of normal larvae within the control divided by the stocking 
density. This value was within the SMS and DMMP control acceptability criterion of ≥70%. A summary 
of the test results for all samples is shown in Table 3-1. Summaries of water quality measurements, 
ammonia and sulfide concentrations, and test conditions are presented in Table 3-2, Table 3-3, and 
Table 3-4. 


Mean control-normalized normal survival of the reference sediment (Ref 1) was 83.1%, which met the 
reference acceptability criterion of 65% mean control-normalized normal survival (relative). Mean 
control-normalized survival in the test treatments ranged from 19.8% to 21.3%. The test mean chamber 
stocking density (measured at test initiation) was 18.5 embryos/mL. 


All water quality parameters were within the acceptable limits throughout the duration of the test. 


A reference-toxicant test (positive control) was performed on the batch of test organisms utilized for 
this study. The LC50 value was well within control chart limits (±2 standard deviations from the 
laboratory historical mean). Therefore the test organisms used in this study were of similar sensitivity 
to those previously tested at Ramboll Environ. 


Ammonia concentrations observed in the C. gigas test were below the No Observed Effect Concentration 
(NOEC) value derived from the concurrent ammonia reference-toxicant test (Table 3-3; compare to 
NOEC of 2.1 mg/L). This indicates that ammonia concentrations within the sediment samples should not 
have been a contributor to any adverse biological effects observed in the test treatments.   
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Table 3-1. Test Results for Crassostrea gigas. 


Sample Rep 
Number 
Normal 


Number 
Abnormal 


Mean # 
Normal (N) 


Std. Dev. NC/I NR/NC 
Performance 


Standard 


Control (C) 


1 156 23 


178.0 15.0 0.96  
>0.70;  


Meets Criterion 


2 177 38 
3 193 39 
4 191 55 
5 173 57 


REF-01 (R) 
(Reference) 


1 89 27 


156.0 47.3  0.87 
≥0.65;  


Meets Criterion 


2 218 45 
3 165 21 
4 170 19 
5 138 26 


CO5 


1 45 20 


35.2 12.2 


See Section 4.1 for Larval Test 
Suitability Determination 


2 29 15 
3 29 29 
4 51 25 
5 22 20 


C2Z 


1 87 34 


38.0 29.2 
2 31 24 
3 39 30 
4 12 10 
5 21 26 


I = Initial count (Stocking density); 185 


Table 3-2. Water Quality Summary for Crassostrea gigas 


Sample 
Dissolved Oxygen 


(mg/L) Temperature  (°C) Salinity (ppt) pH (units) 


Mean Min Max Mean Min Max Mean Min Max Mean Min Max 


Control 7.2 6.9 7.3 20.1 19.0 20.8 28 28 29 7.8 7.8 7.8 


REF-01 6.4 6.0 6.7 20.2 19.0 21.0 29 29 29 7.8 7.7 7.8 


CO5 6.2 5.9 6.7 20.3 19.0 21.0 28 28 29 7.3 7.1 7.5 


C2Z 6.2 5.6 6.8 20.3 19.1 21.0 28 28 29 7.3 7.2 7.4 


Table 3-3. Ammonia and Sulfide Summary for Crassostrea gigas 


Sample 
Overlying Ammonia 


(mg/L Total) 
Overlying Sulfides 


(mg/L Total) 


Day 0 Final (Day 2) Day 0 Final (Day 2) 


Control 0.00 0.023 0.000 0.009 


REF-01 0.00 0.128 0.000 0.013 


CO5 0.00 0.171 0.000 0.040 


C2Z 0.00 0.134 0.000 0.024 


NOEC (concurrent reference-toxicant test derived) = 2.1 mg/L  
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Table 3-4. Test Condition Summary for Crassostrea gigas. 


Test Conditions: PSEP C. gigas   


Date sampled August 3, 2016 
Date received  August 5, 2016 


Test dates August 29 – 31, 2016 
Sample storage conditions 4°C, dark 


Holding time 
Recommended:  


< 8 weeks (56 days) 
26 Days 


Test Species Crassostrea gigas 
Supplier In House 


Date acquired August 28, 2016 
Age class  <2-h old embryos 


Test Procedures PSEP 1995 with SMARM revisions 
Test location Ramboll Environ Port Gamble Laboratory 


Test type/duration 48-60 Hour static test (Actual: 48 hours) 
Control water North Hood Canal sea water, 0.45µm filtered 


Test dissolved oxygen Recommended: > 4.6 mg/L Achieved: 5.6 – 7.3 mg/L 
Test temperature Recommended: 20 ± 1 °C Achieved: 19.0 – 21.0 °C 


Test Salinity Recommended: 28 ± 1 ppt Achieved: 28 – 29 ppt 
Test pH No Limits Specified Achieved: 7.1 – 7.8  


Stocking Density 
Recommended:   


20 – 40 embryos/mL (PSEP 1995) 
15- 30 embryos/mL (ASTM 2012) 


Achieved: 18.5 embryos/mL 


   


Control performance standard 
Recommended:   


Control normal survival > 70% 
Achieved: 96.0%, Pass 


Reference performance standard 
Recommended:   


Reference normal survival relative 
to control > 65%  


Achieved: 87.6% 


Reference Toxicant LC50 
 (total ammonia) 


LC50 = 5.5 mg/L  


Mean; Acceptable Range 
(total ammonia) 


9.8; 2.1 – 17.6 mg/L  


NOEC (total ammonia) 2.1 mg/L  
Test Lighting 14hr Light / 10hr Dark 
Test chamber 1-Liter Glass Chamber 


Replicates/treatment 5 + 1 surrogate (used for WQ measurements throughout the test) 
Exposure volume 18 g sediment/ 900 mL water 


Feeding none 
Water renewal Stocking density below PSEP criterion 
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4 DISCUSSION 


Sediments were evaluated based on Sediment Management Standards (SMS) criteria. The biological 
criteria are based on both statistical significance (a statistical comparison) and the degree of biological 
response (a numerical comparison). The SMS criteria are derived from the Washington Department of 
Ecology’s Sediment Cleanup User’s Manual II (SCUM II; Ecology 2015). Comparisons were made for 
each treatment against the reference sample. Two numerical comparisons were made under SMS, the 
Sediment Cleanup Objective (SCO) and the Cleanup Screening Level (CSL), when applicable.  


Additional data is included below summarizing the test results evaluated under the Dredged Material 
Management Program (DMMP) criteria. As with SMS, the biological criteria are based on both statistical 
significance (a statistical comparison) and the degree of biological response (a numerical comparison); 
however some differences exist between the two programs. The DMMP criteria are taken from the 
Dredged Material Evaluation and Disposal Procedures for nondispersive disposal sites (USACE 2015). 
Suitability was determined using a combination of test results, with 2-hit failures requiring a sample to 
fail 2-hit criteria in more than one bioassay. If a sample fails the 1-hit criteria for any bioassay, it is not 
considered suitable for disposal at a proposed disposal site 


 Bivalve Larval Test Suitability Determination 


Larval test treatments fail SCO criteria if the percentage of normal larvae in the test treatment is 
statistically significantly lower than that of the reference and if the normal larval development in the 
test treatment is less than 85% of the normal development in the reference. Treatments fail CSL criteria 
if the percentage of normal larvae in the test treatment is statistically significantly lower than that of 
the reference and if the normal larval development in the test treatment is less than 70% of the normal 
development in the reference after normalizing to the control. 


Samples CO5 and C2Z fail the SCO and CSL criteria for larval development (Table 4-1).  


Table 4-1. SMS Comparison for Crassostrea gigas 


Sample 
Mean 


Number 
Normal 


Compared 
To: 


Statistically 
Less than 


Reference? 


Normal 
Comparison 
to Reference 


Fails 
SCO?1 


Fails 
CSL?2  


(NT/NR) 
Control 178.0           
REF-01 156.0           


CO5 35.2 REF-01 Yes 0.23 Yes Yes 
C2Z 38.0 REF-01 Yes 0.24 Yes Yes 


1 SCO: Statistical Difference and (NT/NR) <0.85 
2 CSL: Statistical Difference and (NT/NR) <0.70 
NT =Treatment Mean Number Normal  
NR =Reference Mean Number Normal 
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Larval test treatments fail the DMMP 2-Hit criteria if the percentage of normal larvae (normalized to 
control) in the test treatment is less than 80% and is significantly lower (p ≤ 0.1) than that of the 
reference. Treatments fail the 1-Hit criteria when the 2-Hit criteria are met and the normalized larval 
development in the reference minus the normalized larval development in the test treatment is greater 
than 30%.  


Samples CO5 and C2Z fail the 1-Hit and 2-Hit criteria for larval development (Table 4-2).   


Table 4-2. DMMP Comparison for Crassostrea gigas. 


Sample 


Mean 
Normal 
Survival 


(%)1 


Mean 
Number 
Normal 


NT/NC 
<80%? 


Statistically 
Less than 


Reference?  


Normal Survival 
Comparison to 


Reference 
(NR/NC – NT/NC [%]) 


Fails 2-
Hit 


Rule?2 


Fails 1-
Hit 


Rule?3 


Control 94.7 178.0         


REF-01 83.1 156.0      


CO5 19.8 35.2 20%;Yes Yes 67.9 Yes Yes 
C2Z 21.3 38.0 21%;Yes Yes 66.3 Yes Yes 


1 Control data is normalized to the stocking density; reference and project treatments are normalized 
to the control 
2 2-Hit Criteria: NT/NC <80% and Statistical Significance (NT vs NR)  
3 1-Hit Criteria: NT/NC <80% and Statistical Significance (NT vs NR) and NR/NC – NT/NC >30% 
NT = Treatment Mean Number Normal 
NR = Reference Mean Number Normal 


 
 
 
 
 


 
 







 


 


Ramboll Environ Report#090616.01 Page  13 OF 13  


 


5 REFERENCES 


ASTM 2012. Standard Guide for Conducting Static Acute Toxicity Tests Starting with Embryos of Four 
Species of Saltwater Bivalve Molluscs. Method E724 -98 (reapproved 2012). Annual Book of ASTM 
Standards, Biological Effects and Environmental Fate; Biotechnology, Volume 11.03. American 
Society for Testing and Materials, ASTM International, West Conshohocken, PA. 


Ecology 2005. DMMP/SMS Clarification Paper: Interpreting Sediment Toxicity Tests: Consistency 
between Regulatory Programs.  Presented at the 17th Annual Sediment Management Annual 
Review Meeting by Tom Gries, Toxics Cleanup Program/Sediment Management Unit, Washington 
Department of Ecology, Olympia, Washington. 


Ecology 2015. Sediment Cleanup Users Manual II (SCUM II). Guidance for Implementing the Cleanup 
Provisions of the Sediment Management Standards, Chapter 173-204 WAC. Toxics Cleanup 
Program. Washington State Department of Ecology. Olympia, Washington. Publication No. 12-09-
057. March 2015 


PSEP. 1995. Puget Sound Protocols and Guidelines.  Puget Sound Estuary Program.  Puget Sound 
Water Quality Action Team, Olympia, Washington. 


USACE 2015.  Dredged Material Evaluation and Disposal Procedures (Users’ Manual), Dredged Material 
Management Program (DMMP).  US Army Corps of Engineers-Seattle District; US Environmental 
Protection Agency (Region 10); Washington State Department of Ecology, and Washington State 
Department of Natural Resources.  


USEPA 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater 
and Marine Organisms, Fifth Edition. EPA-821-R-02-012. 







Ramboll Environ Report #090616.01 


APPENDIX A. ..................................... TEST AND REFERENCE TOXICANT TEST RESULTS 


1. Crassostrea gigas Bivalve Larval Test 
REFERENCE TOXICANT TESTS 


1. Crassostrea gigas Reference Toxicant Test 


APPENDIX B. ................................................................ STATISTICAL COMPARISONS 


2. Statistical Results: Crassostrea gigas Larval Test 


APPENDIX C. .................................................................... CHAIN-OF-CUSTODY LOGS 


 
  







Ramboll Environ Report #090616.01 


APPENDIX A.  TEST AND REFERENCE TOXICANT TEST RESULTS 


 


 







Ramboll Environ Report #090616.01 


1. Crassostrea gigas Bivalve Larval Test 
  







9/13/2016 SED005 ver.1 PSEP Bivalve Larval 8.29.16.xls Page 1


Test Results for the PSEP Larval Test with C. gigas.


Treatment Rep Normal 
(N)


Abnorma
l (A)


Total 
(T)


Percent 
Normal 
(N/T)


Percent 
Survival 


(T/Stk Den)


Normal 
Survivorship (N 


Control /Stk 
Den)


Normal 
Survivorship (N 
Treatment /N 


Control)


Mean 
Percentage  


Normal
SD


Mean 
Percentage 


Survival
SD Mean Normal 


Survivorship


1 156 23 179 87.2 96.8 84.3
2 177 38 215 82.3 100.0 95.7
3 193 39 232 83.2 100.0 104.3
4 191 55 246 77.6 100.0 103.2
5 173 57 230 75.2 100.0 93.5


MEAN 178.0
1 89 27 116 76.7 62.7 50.0
2 218 45 263 82.9 100.0 122.5
3 165 21 186 88.7 100.0 92.7
4 170 19 189 89.9 100.0 95.5
5 138 26 164 84.1 88.6 77.5


MEAN 156.0
1 45 20 65 69.2 35.1 25.3
2 29 15 44 65.9 23.8 16.3
3 29 29 58 50.0 31.4 16.3
4 51 25 76 67.1 41.1 28.7
5 22 20 42 52.4 22.7 12.4


MEAN 35.2
1 87 34 121 71.9 65.4 48.9
2 31 24 55 56.4 29.7 17.4
3 39 30 69 56.5 37.3 21.9
4 12 10 22 54.5 11.9 6.7
5 21 26 47 44.7 25.4 11.8


MEAN 38.0
1 180
2 190
3 184
4 192
5 180


Mean 185


4.7 99.4 1.5 96.2


Ref 1 84.5 5.3 90.3 16.2 87.6


Control 81.1


21.3


C05 60.9 9.0 30.8


Socking 
Density


C2Z 56.8 9.8 33.9 19.9


7.7 19.8
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TEST ORGANISM SPAWNING DATA


Crassostrea gigas
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Reference Toxicant Tests 
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1. Crassostrea gigas Reference Toxicant Test 







Report Date: 13 Sep-16 15:16 ( 1 of  1)CETIS QC Plot


          Bivalve Larval Survival and Development Test
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Organism: Crassostrea gigas (Pacific Oyster)
Protocol: EPA/600/R-95/136 (1995)


Material: Total Ammonia
Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF


Test Type: Development-Survival


 -1s Warning Limit: 5.973
+1s Warning Limit: 13.71


 -2s Action Limit: 2.104
+2s Action Limit: 17.58


Mean: 9.842
CV: 39.30%Sigma: 3.869
Count: 9


Bivalve Larval Survival and Development Test All Matching Labs


Year QC Data


Quality Control Data


Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2009 8.888Jul 8 -0.9541 -0.2466 06-0960-4751 11-9203-9679 NewFields1 14:35
2011 12.2Oct 14 2.354 0.6085 04-0471-9471 05-0896-8201 NewFields2 16:17


11.4914 1.646 0.4254 07-3684-5760 12-4754-5753 NewFields3 16:18
13.0114 3.172 0.8197 11-7266-6473 20-2859-0373 NewFields4 16:19
11.914 2.061 0.5327 12-6579-9670 06-0553-9717 NewFields5 16:20
13.414 3.555 0.9187 19-3571-4598 20-6621-6563 NewFields6 16:21


2014 3.548Jul 10 -6.294 -1.627 (-) 12-3335-0599 17-2619-8277 ENVIRON7 12:12
3.285Sep 12 -6.557 -1.695 (-) 19-9962-6115 06-6660-8764 ENVIRON8 16:10


2015 10.8628 1.021 0.2639 08-8801-9417 21-1647-7213 ENVIRON9 18:30
2016 5.491Aug 29 -4.351 -1.124 (-) 05-8278-9627 18-6882-4559 ENVIRON10 19:09


CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________







CETIS Summary Report Report Date: 13 Sep-16 15:17 (p 1 of  1)
Test Code: 22BCA9FB | 05-8278-9627


Bivalve Larval Survival and Development Test ENVIRON


Batch ID: 14-3582-9988
Start Date: 29 Aug-16 19:09
Ending Date: 31 Aug-16 17:30


Test Type: Development-Survival


Duration: 46h


Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Crassostrea gigas


Source: Field Collected


Analyst: Brian Hester


Age:


Sample ID: 21-0714-5294
Sample Date: 05 May-14
Receive Date: 05 May-14


Code: 7D987C4E


Sample Age: 847d  19h
Source: Reference Toxicant
Station: P140505.295


Client: Internal Lab
Project: Reference ToxicantMaterial: Total Ammonia


Comparison Summary


NOEL LOEL TOELEndpointAnalysis ID MethodPMSD TU
2.13 4.72 3.17111-2256-7467 Dunnett Multiple Comparison Test13.9%Combined Proportion Norm


95% LCL 95% UCL


Point Estimate Summary


EndpointAnalysis ID Methodmg/L TULevel
EC50 5.491 5.24 5.755Combined Proportion Norm18-6882-4559 Trimmed Spearman-Kärber


Test Acceptability


Attribute Test Stat DecisionAnalysis ID Endpoint TAC  Limits Overlap
0.139111-2256-7467 NL - 0.25PMSDCombined Proportion Norm No Passes Acceptability Criteria


Control Type Mean Min Max Std DevCount CV%Std ErrC-mg/L


Combined Proportion Normal Summary


95% LCL 95% UCL %Effect
0 Dilution Water 0.7733 0.7107 0.8223 0.057053 7.38%0.032940.6315 0.915 0.0%
0.633 0.7005 0.6447 0.736 0.048953 6.99%0.028260.5789 0.8221 9.41%
1.01 0.6261 0.533 0.7056 0.087093 13.91%0.050280.4097 0.8424 19.04%
2.13 0.6802 0.6497 0.7005 0.026863 3.95%0.015510.6135 0.7469 12.04%
4.72 0.6396 0.5888 0.6701 0.044253 6.92%0.025550.5297 0.7495 17.29%
9.84 0 0 0 03 00 0 100.0%
15.4 0 0 0 03 00 0 100.0%


Control TypeC-mg/L


Combined Proportion Normal Detail


Rep 1 Rep 2 Rep 3
0 Dilution Water 0.7868 0.7107 0.8223
0.633 0.7208 0.6447 0.736
1.01 0.6396 0.7056 0.533
2.13 0.7005 0.6904 0.6497
4.72 0.6701 0.6599 0.5888
9.84 0 0 0
15.4 0 0 0


Control TypeC-mg/L


Combined Proportion Normal Binomials


Rep 1 Rep 2 Rep 3
0 Dilution Water 155/197 140/197 162/197
0.633 142/197 127/197 145/197
1.01 126/197 139/197 105/197
2.13 138/197 136/197 128/197
4.72 132/197 130/197 116/197
9.84 0/197 0/197 0/197
15.4 0/197 0/197 0/197


CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________
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APPENDIX B.  STATISTICAL COMPARISONS  
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2. Statistical Results: Crassostrea gigas Larval Test   







Number of families 1
Number of comparisons per family 3
Alpha 0.1


Sidak's multiple comparisons test Mean Diff. 90.00% CI of diff. Significant? Summary Adjusted P Value


  Control vs. REF-01 0.1786 -0.1186 to 0.4758 No ns 0.4567 A-B
  REF-01 vs. CO5 0.7607 0.4635 to 1.058 Yes **** <0.0001 B-C
  REF-01 vs. C2Z 0.7566 0.4594 to 1.054 Yes **** <0.0001 B-D


Test details Mean 1 Mean 2 Mean Diff. SE of diff. n1 n2 t DF


  Control vs. REF-01 1.396 1.217 0.1786 0.1286 5 5 1.388 16
  REF-01 vs. CO5 1.217 0.4567 0.7607 0.1286 5 5 5.915 16
  REF-01 vs. C2Z 1.217 0.4608 0.7566 0.1286 5 5 5.882 16







Table Analyzed Transform of Data 1
Data sets analyzed A : Control B : REF-01 C : CO5 D : C2Z


ANOVA summary
  F 29.62
  P value <0.0001
  P value summary ****
  Significant diff. among means (P < 0.05)? Yes
  R square 0.8474


Brown-Forsythe test
  F (DFn  DFd) 1.028 (3  16)
  P value 0.4067
  P value summary ns
  Are SDs significantly different (P < 0.05)? No


Bartlett's test
  Bartlett's statistic (corrected) 4.834
  P value 0.1843
  P value summary ns
  Are SDs significantly different (P < 0.05)? No


ANOVA table SS DF MS F (DFn  DFd) P value
  Treatment (between columns) 3.675 3 1.225 F (3  16) = 29.62P<0.0001
  Residual (within columns) 0.6617 16 0.04136
  Total 4.336 19


Data summary
  Number of treatments (columns) 4
  Number of values (total) 20







Data 1
Control REF-01 CO5 C2Z


84.3 50 25.3 48.9
95.7 100 16.3 17.4
100 92.7 16.3 21.9
100 95.5 28.7 6.7


93.5 77.5 12.4 11.8


Transform of Data 1
Control REF-01 CO5 C2Z
1.163387 0.785398 0.527056 0.774397
1.361916 1.570796 0.415593 0.430289
1.570796 1.297211 0.415593 0.486997
1.570796 1.35704 0.565365 0.261825
1.312999 1.07658 0.359853 0.350653
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APPENDIX C.  CHAIN-OF-CUSTODY LOGS 


 







SUBCoNIRACTOR ANATYSIS REoITEST
CUSTODY TRANSFER OA/04lT6


, {al'oratory; RAMBOT,I ENVTRON


-ab Address: 4?70 NE view Dr.Port canble, wA 98364
Phone:360-29?-6045
Fax:


Analytical protocol: PSDDA
Special Insrructions:


ffis*@ ARI Plojectr BEGa


ARI CIient: cravitv Consu_ltino
Project ID: Discov;ry Bay - S;ow creek


ARI PM: Mark Harris
Phone:206-695-6210


Fax:206-695-6201
Enail: subdataCaritabs.con


Requested Turn Around:
ftnail Resutrs (y/N) : yes


],iEits of l"ia.bility. SDbcontraccar rs expected to perfarn al.l r:egues.ed seryices
:i-:..?'1."?. q.ith appropriate nethadata;y r"ti";;;q-;;;;:;"",i- oi",.,,"n procedu,escrat neet stardards for the indD
12!\", "^pt"2"."", ", ;";;;";;;::-il;,,:;3"i":,'"i'1;""l*.zi,X.,;,ii;,ij'i!iij:.."servlces, shalt ,or e.xceed the neqotiated anaunt far.":a ,.i"1..r. ,rhe aqreenentby the subcontractor to Derforn seryjces reguestea ly a"i .":.rr". ARr tron anyliabitity i' excess the;eaf, not .with.st."a,iq "iy p;L,ii;";';;-;. contrary in anycancract' purchase arder or co-sjqned "q'."^unt L;t;.";-;;'; ;;d the 


'ubcantractor.
ARI ID


client ID/
Add I ] ID Sampled Matrix Bottles Anatyses


16-11613-BEG8A SC_080316_CO5


Special Instructions: None


08/03/16 sedinenr
13:30


PSEP Sed. Larva LTest 2-SAL


16-11614-BEG8B SC-080316_C2Z


Special Insiructions: None


08/03/16 Sedinent
14:10


PSEP Sed. LarvatTest 2-SAL


j-11615,8EG8C SC_080316_REF_01


Specia l Instructions: None


08/03/16 SedinLent
16:30


PSEP Sed.larvatTest 2-SAL
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United States Department of the Interior


FISH AND WILDLIFE SERVICE


Washington Fish and Wildlife Offlce


510 Desmond Dr.SE,Suite 102
Lacey,Washington 98503


March 2,2017


Tom Madsen
291s SR20
Port Townsend, WA 98368


Dear Mr. Madsen:


Sθ″
`lν


 E“α〃


This letter acknowledges and responds to your Freedom of Information Act (FOIA) request
dated February 15, 2017, and received on February 17,2017. You requested the following:


. Any and all monitoring reports required by NWS 2013-40. One responsive record was
located, released to you in its entirety; no portions of the record have been withheld.


. Any and all communications between USACE and USFWS concerning shellfish
mortality in Discovery Bay, Washington during and after work allowed by NWS 2013-
40. No records responsive to your request were located.


. Any and all communications between USACE and USFWS concerning NWS 2016-759.
We have located records, which we qre consulting on with the U.S. Army Corps of
Engineers. We will provide you a response once disposition is determined.


Your request has been placed in the Department of the Interior's FOIA Tracking System under
reference number FWS-2017-00472. Please refer to this number in your communications
regarding this request. You have been classified as an "all other" requester based upon the
information provided. You agreed to pay up to $50 to process your request. If we find that this
will not cover the cost of processing your request, we will let you know before we incur
additional charges. You can then either agree to pay the additional amount needed or narrow the
scope ofyour request.


You have asked for expedited processing of your FOIA request. The Department's FOIA
regulations state that a bureau will provide expedited processing if a requester demonstrates a
compelling need for the records by explaining in detail how the request meets one or both of the
criteria below and certifying the explanations is true and correct to the best of the requester's
knowledge and belief. The two criteria are as follows:


l. Failure to expedite the request could reasonably be expected to pose an imminent threat
to the life or physical safety of an individual; or







Tom Madsen


2. There is an urgency to inforrn the public about an actual or allcged goverFlment activity


and the request is lnade by a person priinarily engaged in dissenlinating infollllatiOn.


(The requestcd inforrnation must be the type ofinfo..1lation which has particular value
that will bc lost if not disscllninated quickly;this ordinarily refers to a breaking news


story of general public interest. Info.11lation ofhistorical interest only or infollllation


sought for litigation or commercial act市 ities would not quali取 ,nOr wOuld a news media
deadline u∬ elated to breaking news.)


43C.F.R.§ 2.20. Your request does not contain cnough evidence to support eithcr ofthese


criteria. Your request for expedited processing therefore has becn denied.


You lnay appealthis response to the Departrnent's FOIA/Privacy Act Appeals Offlcer. If you


choose to appeal,the FOIA/Privacy Act Appeals(Dfflcer rnust receive your FOIA appeal no later


than 90 workdays from the date ofthis letter. Appeals arriving or delivered a■ er 5 p.rn.E.T.,


Monday through Friday,will be deemed received on the next workday.


Your appeal rnust be rnade in writing. You rnay subnlit your appeal and accompanying rnaterials


to the FC)IA/Privacy Act Appeals Offlcer by llnail,courier service,fax,or email. All


corrmunications conceming your appeal should be clearly rnarked with the words:"FREEI)0ヽ 4


0FINFOttMATION APPEAL."You mustinclude an explanation ofwhy you believe the
USFWS's response is in error. You rnust also include with your appeal copies of all


correspondence bctヽ Ⅳeen you and USFWS concenling your FOIA request,including yollr


original FC)IA request and l」 SFWS's rcsponse. Failurc to include with your appeal all


correspondence between you and USFWS will resultin thc Departmenぜ s rttectiOn Ofyour


appeal,unless the FOIA/Privacy Act Appeals Offlcer dete111lines(in thC FOIA/Privacy Act


Appeals Offlcer's sole discretio⇒ that good cause exists to accept the defective appeal.


Please include your name and daytime telephonc number(orthe name and telephone number of


an appropriate contact),email address and fax number(ifaVailable)in Casc the FOIA/Pr市 acy


Act Appcals Offlcer needs additional infomation or clariflcation ofyour appeal.


DOfFuA/PrJν α(ッ Иε′И″フθαおり εθ Cο″″θ′囃゛
“
α′′ο′


Department ofthe lnterior


Offlce ofthe Solicitor


Attn:FOIA/Privacy Act Appeals Offlce


1849 C Street,NoW.


MS-6556 NIIB
Washington,DC 20240


Telephone:(202)208-5339


Fax:(202)208-6677
Email:FOIA.Appealsの sol.doi.2ov


As part ofthe 2007 FOIA amendments,the Offlce of Goverrment lnfollllation SeⅣ ices(OGIS)


was created to offer rnediation seⅣ ices to rcsolve disputes between FOIA requesters and Federal


2
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agencies as a non-exclusive alternative to litigation. Using OGIS services does not affect your
right to pursue litigation. You may contact OGIS in any of the following ways:


Office of Government Information Services
National Archives and Records Administration
8601 Adelphi Road - OGIS
College Park, MD 20740-6001
E-mail: ogis@nara.gov
Web : https ://ogis. archives. gov
Telephone: 202-7 4l-577 0
Facsimile: 202-7 4l -57 69
Toll-free: l-877 -684-6448


Please note that using OC}IS services does not affect the tilne of flling an appcal with the


Departmcnt's FOIA&Privacy Act Appeals ttfflccr. If you have any questions about our


response to your request,you rnay contact E)iane lglesias by phonc at 360… 753-4373,by email at


diane iglesiasの fws=2oV,Or by mail at U.So Fish and Wildlife SeⅣ ice,510 Desmond Dr.,SE,


Suite 102,Lacey,WA 98503.


You also Fnay seek dispute resolution services fronl our FOIA Public Liaison,Carrie Hyde‐


Michaels,by phone at 703‐358-2291 or by email at carric hvdc― michaelsの缶 s.2ov.


For your infollllation,Congress excluded three discrcte categories oflaw enforcement and


national security records from the requirements ofFOIA.Sθθ 5 U.S.C.552(c).This response is


limited to those records that are suttecttO the requirements ofFOIA.This is a standard


notiflcation that is given to all our requesters and should not be taken as an indication that


excluded records do,or do not,cxist.


Eric V. Rickerson, State Supervisor
Washington Fish and Wildlife Office


CC:


FWS,Po■land(John DeClerck)


Sincerely,







The updated sampling plan is currently in internal quality assurance review by our analytical
chemists, we’ll send it once review is complete and any needed changes are made.
 
Best regards,

Burt Shephard
Risk Evaluation Unit
Office of Environmental Review and Assessment (OERA-095)
U.S. Environmental Protection Agency, Region 10
1200 6th Avenue
Seattle, WA  98101

Telephone:  (206) 553-6359
Fax:  (206) 553-0119

e-mail:  Shephard.Burt@epa.gov

"Facts are stubborn things, but statistics are more pliable"
               - Mark Twain
 
From: Tom Madsen [mailto:tommadsen15@gmail.com] 
Sent: Wednesday, March 29, 2017 2:19 PM
To: Bachman, Brenda <bachman.brenda@epa.gov>; Shephard, Burt <Shephard.Burt@epa.gov>
Subject: Discovery Bay Study
 
Brenda, Burt:  Could you please send the Final Plan for this project.  Also what, if any, actions
will change as a result of the Rambol Environ study "Toxicity Testing Results, Nationwide
Permit NWS-2013-40, Snow Creek Esturary".  The study identified toxic sediments in
Discovery Bay at the area that was dredged when our problem appeared.  I would very much
like any and all information that the EPA has about this study, in particular if a follow up was
done that identified the toxins.

Mortality in adult oysters at our main farm over the winter was .2 and the survivors were
universally discolored.

There has been a recent barnacle set.  The same happened last year, however during the spring
the barnacles died and the shells dissolved away.  Will monitor and let you know if these
survive.

We continue to experience wide changes in salinity and find qualitative differences in the
tissues of oysters grown subtidal (a few hundred feet from the tidelands) and those grown on
the tidelands.  Does your plan include testing sediments on the shore at our Farm?

When you obtain water for your tests what water is going to be tested? Salinity and qualitative
measurements indicate the water quality in this area is not stable.
 
We have started up the water supply system that was used by the nursery last year.  A large
amount of sediment is forming in the tanks.  Some of the sediment has a color similar to the

mailto:Shephard.Burt@epa.gov
mailto:tommadsen15@gmail.com
mailto:bachman.brenda@epa.gov
mailto:Shephard.Burt@epa.gov


precipitate (identified as Aluminum Sulfate) found last year.  Sediments from last year are
available.  Does your plan include testing sediments in the system? 
 
 
Sincerely,

Tom

--
Tom Madsen
Port Discovery Seafarms
(360) 301-6868 (cell)
(360) 385-4808 (home)
2915 SR 20, Port Townsend, WA 98368


